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My invention relates to means for the 
elimination of the reproduction of undesira 

O 

ble noises in sound reproducers: such as 
the scratch of the stylus on phonograph 
records, scratchy static noises in radio loud speakers, and overtones usually superim 
posed upon reproduced music due to the 
natural period of vibration of various mem 
bers of the reproducers themselves, without himpering of distorting the reproduction 
of the desired sounds. 
A further object of my improvements in 

electrical phonograph reproducers relates to 
a means of making the armature and stylus 
holder extremely light so as to offer prac 
tically no inertia resistance to the stylus in 
exactly following the wavy grooves on the 
record, and yet stiff enough so as not to bend 
in transmitting the vibrations from the rec 20 ord and thereby distorting the reproduction. 
The novel means by which I accomplish 

the objects of my invention will be clearly 
understood from the following description, 
taken in connection with the acompanying drawings forming part of this specification, 
with the further understanding that while 
the drawings show a practical form of my 
invention, the latter is not confined to any strict conformity with the showing of the 30 drawings, but may be changed and modified, 
so long as such changes and modifications 
come within the scope of the appended 
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claims. 
In the drawings:- 
Figure 1 is a front view of a magneto electric phonograph reproducer containing my improvements. 
Figure 2 is an end view of what I call 

the “deadener' in place around the end of 
the armature and showing the various zones of. vibration. 

Figure 3 is a vertical cross section of a 
threeply “deadener' in place on an arma ture. 

Figure 4 is an end view of a rubber dead 
ener which has threads moulded in it in one direction. 

Figure 5 is a longitudinal sectional view 
of the armature and stylus holder used in the reproducer shown in Fig.1 showing its 
novel, unusually light, and inflexible con struction. 

Referring to Fig. 1; 1 is a case, 2 a per 
manent magnet, 3 an armature of paramag 
netic material, 4 are short air gaps between 
the armature and the N. and S. poles of the 
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magnet, 5 is the pivot spring, 6 is a para 
magnetic connection between the pivot spring and the permanent magnet, 7 is the 
stylus holder or needle chuck, 8 is a stylus 
or needle which follows the wavy grooves 
of the record, 9 is a coil surrounding the 
arnature, 10 is what I call the “deadener' 
and 11 shows the direction in which the 
waves in the record vibrate the stylus and armature. 
In Fig. 1, as in any other magneto elec tric phonograph reproducer, the vibrations 

of the stylus on the record are transmitted to and vibrate the armature, which lengthens 
and shortens the air gaps between it and the permanent magnet poles causing an alter 
nating magnetic flux to flow thru the arma 
ture and coil, which induces an alternating 
E. M.F. in the coil in correspondence with 
the vibrations on the record. The differ 
ence between my reproducer, Fig. 1, and 
those previously known, lies in the “dead 
ener'10, and in the construction of the 
armature 3, stylus holder 7, and pivot spring 5. 
The PE of 'deadener' 10, Fig. 1, is twofold and may be explained as follows: 

Without the deadener 10 the armature 3 
has a natural period of vibration determined 
E. the weight of the vibrating members and 
the strength of spring 5. In reproducing 
selections all of the notes in the record 
which are of the same pitch as the natural 
period of the armature will be unduly am 
plified and hence distorted reproduction re 
sults. Also if stylus holder 7 and armature 
3 are light enough to vibrate freely at high 
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frequencies, so that the highest musical 
notes will be reproduced, the “scratch” 95 noise, so common in phonographs, will also r 
be reproduced. By novel construction and 
careful selection of materials in 'deadener' 
10, which I place somewhere in the vi 
brating system, as for instance on the arma ture right above the stylus holder 7, I over 
come both of the difficulties described above. 
The action of the deadener whereby it 
Ele these results is quite compli cated but may be explained as follows: Let 

us imagine the deadener being a chunk of 
rubber of the approximate shape shown in 

. 1 and 2. E. accomplishing the first 
result -i. e. that of destroying natural 
periods of vibration of the armature system, 
the rubber acts as a dead weight hung on the vibrating system and kills the former 
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natural period due to the change in weight, 
A new natural period of vibration is not 
formed because the weight added in the 
form of rubber has no definite value, but 
varies for each different frequency, as can 
be explained by reference to Fig. 2. When 
armature 3 is being vibrated at a high fre quency, deadener 10 offers considerable in 

fertia to being vibrated as a whole, and 
10 because of the elastic nature of the rubber, 

a balance between elastic force and inertia 
is reached by the vibrations only travelin 
out as far as, for instance, dotted circle : 
in the rubber. Hence at this frequency, 
only the weight of rubber out as far as 
circle (a) is added to the vibrating system. 
At a much lower frequency the weight of 
rubber out of circle a's may be added to 
the vibrating system. To obtain a harmful 
natural period in the vibrating system we 
must have both a definite strength of spring 
and a definite weight vibrated at all fre 
quencies. The same rubber deadener accomplishes 
the second result, that of preventing the re 
roduction of the “record scratch', as foll 
ows:-"Record scratch' is a jumble of dif ferent frequencies, all practically above 
3,000 cycles per second. The highest notes 
we have to reproduce, to give full character 
to reproductions is 3,000 or so cycles per 

From this it can be seen that if 
we can find some way of PEEE the armature from being vibrated at frequencies 
above 3,000 but not hinder its vibration be 
low 3,000 we will be able to prevent the re 
production of the scratch and not harm the 
reproduction of the music. A “deadener' 
of rubber, when placed as I have shown it, 
produces just this effect to a remarkable de 
gree, due to the fact that rubber loses most 
of its elastic properties when subject to vi 
brations over 3,000 per second, and acts as a rigid body preventing most movements of 
the armature of over 3,000 cycles per second. 
This property of rubber may be likened to 
the well known property of paying pitch 
that when a chunk of pitch is hit a sudden 
rap with a hammer, it acts as a brittle solid 
and flies to pieces like glass. The same 
chunk though, if acted upon by a slow force, 
may be bent into any shape desired and acts 
more like a semiliquid than a solid. A 
"deadener' of this same action may be used in radio "loud speakers' to help prevent 
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55 the reproduction of “scratchy' sounding at 
mospheric "static' noises without hindering 
the reproduction of the musical tones. 
Making the deadener out of elastic ma 

terial and of large diameter as shown in the figures has two more advantages be 
sides those already mentioned: First, to re produce correctly the desired high musical 
notes the EE must E. as light as possible. My “deadener” does not hang 
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in order that the stylus may accurately fo 
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any excess weight on the vibrating members 
at high frequencies as the vibrations only 
affect the deadener inside of zone (a) Fig. 2, for instance. To reproduce low notes cor 
rectly, the vibrating syste must be very 
limber, My elastic “deadener of large 
diameter as shown in Fig. 2, offers very 
little resistance to movements of armature 
3 at low frequencies, as the full elastic value 
of the whole deadener comes into play and 75 
allows vibration even outside of zone S. 
A confined deadener of small diameter has 
the effect of preventing the reproduction of 
low notes, but does not hinder the reproduc tion of high notes and hence, causes distor- 80 
tion. Other materials besides rubber make good 
'deadeners'. Soft leather, felt, felts or cloths soaked with liquids, liquids held in 
a container around the armature, etc., may 85 
be mentioned. Sometimes an advantageous 
result can be obtained by making the dead 
ener out of several materials. For instance, 
Fig. 3 shows in cross section a deadener 
made out of a layer of rubber 13, a layer 
of felt 14, and another layer of rubber 15. 
Fig. 4 shows one of the best deadener con 
structions, which is rubber with threads 16 
moulded into it with threads in one direc 
tion. This deadener is elastic in directions 
11 and relatively inelastic in directions 12 
and prevents any vibrations of the arma ture in other directions than the correct 
plane of vibration, 11. This adds to pure ness of reproduction and, in reproducers 
built like E. 1, adds strength so that if 
the reproducer is dropped on a record the 
armature 3 or spring 5 will not be damaged. 
My novel construction of the armature 

and stylus holder is shown in the longi 
tudinal cross sectional view Fig. 5. In this 
armature and stylus holder the two things 
sought for were extreme lightness and ex treme rigidity. The lightness is necessary 

O 

95 

OO 

O 

low the wavy record groove no matter what 
the frequency, and the rigidity is required 
in order that there will be no bending of 
the armature under the stress of vibration, which would produce undesirable overtones 
in the reproduction. 
Making the armature of tubular section 

fulfills both of these requirements. My 
novel stylus holder, which is a chuck, is also 
several times lighter than the conventional 
set screw type. I make the armature, stylus 
holder and pivot spring all out of one piece 
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of iron as is seen in Fig. 5. The armature is 
bored hollow, as 17, from the upper end, leaving a very thin wall 18. The chuck end 
is then threaded, as shown at 20, and bored 
at 19 to fit the needle. . A slot 21 cut thru 
the end makes the chuck flexible so that it 
can contract and clamp the needle when 
chuck nut 7 is screwed up tight, Jastly la 
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the upper end of armature tube 18 is col 
lapsed flat and forms fulcrum spring 5. 
This spring is thin and wide and allows 

- vibration of the armature only in a direc 
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tion at right angles to its plane, and also 
is strong enough to hold the armature away 
from touching either the N. or S. pole of 
magnet 2, Fig. 1.-r 
Having thus described my invention, 

what I ceim as new and wish to protect by 
Letters Patentis:... . . . . r" " . 

1. In a sound converting apparatus, a 
dampening member with threads, or the 
like, running thru it in one direction mak 
ing it more elastic in one direction than 
the other. 4. - 

2. In a magneto electric phonograph re. 
producer, an armature, pivoting spring, and 
stylus holder tube all made out of one piece 
of paramagnetic metal. 

3. In a magneto electric phonograph re 
producer, an armature of hollow tubular 
form and a pivoting spring made by col 
lapsing flat, part of the same tube. 

4. In a phonograph reproducer, a hollow 
tubular stylus bar, a rubber deadener 
mounted thereon, and a contracting jaw 
stylus chuck connected thereto. 
5.In a magneto electric phonograph re 80 producer, a permanent magnet terminating 
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in N. and S. poles, an armature of para 
magnetic material swinging between said 
poles, with a pivoting spring at one end con 
necting it with the neutral portion of the 
magnet and a stylus holder at its other end, 
an armature coil around said armature, and 
a deadener in contact with said arnature. 

6. In a magneto electric phonograph re 
producer, the combination of a permanent 
magnet terminating in N. and S. poles, a 
hollow tubular armature of paranagnetic 
material swinging between said poles with a 
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pivoting spring at one end connecting it 
with the neutral portion of the magnet and 
a contracting chuck stylus holder at its 
other end, an armature coil around said 
armature, and a damping member on said 
armature above said chuck. 

7. In a magneto-electric phonograph e 
producer, a permanent magnet terminating 
in N. and S. poles, an armature of para 
magnetic material movable with relation to 
the magnet poles and having a paramagnetic 
connection at one end of the armature, with 
the magnet at the neutral portion thereof, a 
stylus holder at the other end of the arma 
ture, an armature coil about said armature, 
and a deadener in contact with said arma 
ture. 

CHARLES W. PETERSON. 

  


